Abstract: This study investigates the performance persistence of 78 mutual funds of Pakistan for the period 2009-2015. The sample period is divided into two sub-periods, based on movement of KSE 100 index closing value. A skilled manager is a manager who can outclass the market consistently during both sub-periods. This study first estimates outer performance, selectivity, market timing and volatility timing skills using Capital Asset Pricing Model. The results show absence of persistence regarding Jensen alpha, selectivity and market timing skill. The study is making novel contribution by investigating persistence in volatility timing skill. The result reveals week evidence of persistence for volatility timing skill under four-index model.
Introduction
For the last two decades, an increasing trend of investing in emerging market has been noticed among the investors. Mutual funds come up as a fast growing investment option to expedite investor's desire of making profits. A mutual fund is a collective venture in which small investors pool their money to buy securities. The fund is managed by a fund manager, serving as an agent for the investors. The manager's job is to analyse the economic, industry and government trends and then forecast the future earnings of these funds. These small investors, unaware of the technical complications of 'market efficiency', expect the fund managers to take care of their investments. If the fund managers are enriched with the superior information, it would be depicted in his forecasting skills.
Mutual funds offer the investors higher returns with minimal risks through portfolio diversification. Investors are not interested in earning short term profits only, rather in long term profits. So they are keen to know whether these profits are temporary or long term? Though the investors keep an eye on past performance of funds but they have great concern about the future performance as well. In fact, the individual and institutional investors will opt the performance methods that can help them to select the funds providing higher future results. Therefore, it is important to investigate whether funds sustain their performance or not? If performance of mutual funds in one period will be continued in the following period, the phenomenon is termed as performance persistence (Muruganandan, 2013) .
The quest of persistence is of prime importance to investors. If there is an indication of persistence in performance, the investors would incline towards funds with superior past performance and penalize poorly performers funds by taking out their investment. If investors find predictability in funds' performance, may transfer their investments towards winner funds to reap abnormal returns (Cuthbertson, Nitzsche, & OŚullivan, 2008) . There are numerous studies that examine persistence in performance of mutual funds (Brown, Goetzmann, Ibbotson, & Ross, 1992; Vicente & Ferruz, 2005; Babalos, Caporale, Kostakis, & Philippas, 2008; Mwamba, 2013; Goetzmann & Ibbotson, 1994) , and come up with mixed results. Studies by Wermers (2003) ; Cremers and Petajisto (2009) ; Huij and Post (2011) find evidence of persistence. Others investigate the reasons behind the persistence phenomenon. Carhart (1997) finds relationship between persistence and momentum factors and transaction costs. Gottesman and Morey (2007) find connection between persistence and expense ratio. Hoberg, Kumar, and Prabhala (2016) find that persistence is more profound when mutual funds face less competition from its rivals.
Persistence is an important component of fund's performance. As per efficient market hypothesis, no fund should outclass the market consistently on risk-adjusted basis. Emerging markets, like Pakistan are professed to be less efficient than developed markets and so one might perceive that they provide more opportunities to fund managers to get abnormal returns as compared to developed markets. Mwamba (2013) argue that the market itself contains some irrational agents that lead to inefficiency of markets and investors have heterogeneous expectations for risk and returns. This causes the fund managers to adjust their portfolios to opt for various investment strategies and trying to outclass the market. On the other hand, investors are also keen to know whether funds with superior performance in the past will continue their behavior in the subsequent period.
It is important to consider that a fund manager can beat the market either by pure chance or by skill. A chance-based performance will not continue while a skill-based performance will persist over episodes of time. So a purely chance based performance is the probability that the manager will beat the market by luck only while skill-based performance is attributable to manager's ability to beat the market through his selectivity, market and volatility timing skills (Arif & Jawaid, 2011) .
Successful selectivity timing is defined as ability to select stocks that outperform other securities having similar level of non-diversifiable risk (Munoz, Vargas, & Marco, 2014) . Market timing is defined as a strategy intended to improve performance by altering portfolio risk over periods of time in response to expectations about future returns in particular markets (Heaney, Hallahan, Josev, & Mitchell, 2007) . Busse (1999) defines volatility timing as ability of a manager to reduce market exposure in anticipation of increase in market volatility, keeping other factors being constant.
This study investigate the persistence using 78 Pakistan mutual funds, as the industry has shown marvelous growth in number of funds and assets under management in recent last past years. In Pakistan, the first Mutual fund was introduced in 1962. By November 2015, the total number of funds operating in Pakistan has increased to 181 and net assets grown to Rs.291 billion (www.mufap.com.pk). Investigating persistence in a small and developing market is a challenging chore as there are data limitations issues. Klapper and Love (2004) argues that mutual fund industry require market integrity and market liquidity for its growth. Market integrity refers to the phenomenon where there is no information asymmetry and no one can take advantage of information they possess. Market liquidity refers to the situation with low transaction cost and investors do not have to undergo any loss caused by large price movements. Emerging markets lack these phenomenon's so the models applicable to developed countries have some limitations when applied to the emerging countries. Therefore, this study would help the researchers to develop new understanding about the models applied to the emerging markets.
The Literature suggests several performance measures. Cortez, Paxson, and Armada (1999) argue that approaches like rank portfolio or regression (past performance on future performance) are not appropriate for small markets due to limitation of data availability. So we follow the contingency table. To cater various risk factors, mutual funds are categorized into Winners or Losers using Jensen-alpha, Fama and French (1993) and Carhart (1997) . Very few studies have been done to investigate the persistence phenomenon for fund manager of emerging markets and for Pakistani market, we found only one. Hameed and Wazir (2015) analyses the Pakistan mutual fund industry from 1995-2010 and do not find persistence in performance and skills. Our study is different from previous study as the data is extended to 2015 and also investigating the persistence of volatility timing skill for the first time.
This study makes novel contribution by investigating persistence in volatility skill of mutual funds using Pakistani market. To our knowledge, literature does not show any study investigating persistence of volatility timing skill among mutual funds. Our results confirm that week evidence for persistence phenomenon is present for volatility timing skills only whereas all funds remain inconclusive for performance, selectivity skill and market timing skills.
The rest of the paper is structured as follow. First, the relevant literature is reviewed in section two, which is followed by data used in the empirical analysis. The methodology that is employed for analysis is discussed in section three and empirical results and interpretation are presented in section four. The last section concludes the study and gives policy implications
Literature Review
The most relevant studies on persistence in performance are reviewed in this section. Grinblatt and Titman (1992) are among the pioneer studies evaluating the persistence phenomenon. They use monthly returns of 279 funds from [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] . Dividing sample period into two subsets comprising of 5 years, they find significant persistence in fund performance both for best-performing and worst-performing funds. Hendricks, Patel, and Zeckhauser (1993) analysed quarterly returns data of funds from 1974-88. They define funds having consistent short-term abnormal performance as "Hot hands". However, they find little support for consistent funds having consistent superior performance and contrasting results for consistent under performers. They further show that survivorship bias does not affect the persistence of mutual funds.
One of the major contributions is made by Carhart (1997) . He finds that funds which have outperformed in the past year continue to outperform in the following year. However, this performance advantage largely fades away over longer episodes of time. Carhart endorses this advantage to momentum factor, arguing that recent outer performers tend to hold stocks with strong momentum (winning record) on average, though they don't essentially use a momentum strategy. The differences in expense ratios and transaction costs also attributed to this short-term performance persistence phenomenon. Another contribution is made by Wermers (2003) covering the US industry for the period 1975-1994. They find short-term persistence among the mutual funds. They also highlight the reasons contributing to this short term phenomenon. They held responsible both the fund managers and investors. They find that investors chase last-year out performers and managers also invest the cash inflows in winners funds so that they can keep on performing well. Similarly, losing managers are reluctant to sell low-return stocks so these funds also continue to be losers. Ferruz, Sarto, and Vargas (2004) find evidence of performance persistence while using 207 Spanish mutual over period of 1994 to 2002. They use parametric and non-parametric techniques to examine the possible presence of persistence. They also conclude that taking longer historical data does not increase the level of persistence. Babalos et al. (2008) conducts study on Greek mutual funds for the sample period 1998 to 2004. They employ several regressions to measure the performance. They suggest that intercept of Carhart measure proves to be the most appropriate performance measure as it caters impact of most of the strategies mentioned in the literature. They find that performance persistence weakens when more risk factors are taken into account. They further conclude that no persistence is found after 2001. The increase in foreign institutional investors, "dilution effect" (funds flows towards past winners), improvement in regulatory environment and more competitive fund industry are the possible reasons.
Abdel-Kader and Qing (2007) find evidence of performance persistence for winners and losers over shorter period of time. They find similar results when uses the Jensen's alpha and Treynor ratio and concludes that it is indifferent to the choice of measure. Huij and Post (2011) use the rank portfolio approach to investigate persistence among emerging market funds for the period 1993 to 2006. Their results reveal strong persistence in performance of funds, concluding that these markets are less efficient as compared to developed markets so active managers can reap more benefits out of it. They further conclude that winner funds contribute more towards the return spread so investors can take advantage of "hot hands" effect by financing in more in recent winner funds. The rank-portfolio approach is not suitable for small sample size. Su, Zhao, Yi, and Dutta (2012) fail to find any evidence of long term persistence for 42 Chinese mutual funds for the time period 2002 to 2009. They investigate performance persistence by calculating whether a fund outperform the market benchmark or not. They define winner if a fund beats the market benchmark. They conclude that winners repeat their performance during periods of negative market returns while losers maintain their performance during good market returns. Mwamba (2013) examine the persistence of hedge fund managers' skills for boom and recession periods. They use 6500 hedge Fund managers across the world. The sample period extends from January 1995 to June 2010. For analysis, they divide the sample period into four sub-sample periods to cater different economic cycles. They describe a skilled manager as a manager who can outclass the market for two consecutive sub-sample periods. They use contingency table, chi-square test and cross-sectional auto-regression technique to investigate persistence. They conclude that funds are able to outperform and this is attributable more towards market timing skill during recovery phases. Flam and Vestman (2014) analyse the persistence of performance and selectivity kill for Swedish mutual funds industry for the period ranges from 1993 to 2013. They argue that persistence may be outcome of skill, so they use bootstrap analysis to investigate. They fail to find persistence in performance and stock-picking skill. They argue that positive or negative performance is attributable to good or bad luck only. Basu and Huang-Jones (2015) analyse the performance and persistence by using data of 498 mutual funds for the period 2000 to 2010 of emerging economies. They employ rank portfolio approach, dividing funds into equally weighted deciles, placing winners into decile 10 and losers to decile 1. A positive statistically significant difference between the top and bottom decile alpha would confirm persistence. They conclude that persistence exists mainly for poor performing funds. They also add that persistence weakens for longer holding period, suggesting that persistence is mainly observed over shorter periods. The rank portfolio approach of splitting funds into decile is suitable when large number of funds are available. Hameed and Wazir (2015) analyses Pakistani mutual funds from 1995-2010. They examine the performance and manager skills for the sample period. They find that mutual funds are not able to show any persistence regarding performance and skills of the managers. They argue that lack of persistence is a result of efficient mutual funds market and hence the prices adequately reveal all the available information. They split the sample period into pre-financial and post financial crises era. However, we investigate persistence using median of market index as cut-point. So our sample period comprises of two subperiods below the cut-point and after the cut-point. Sun, Wang, and Zheng (2016) examine persistence hedge fund performance over the period 1994 to 2014. They conclude that funds with better downside returns outclass their other rivals in the following periods. Whereas funds with high upside return under perform their rivals in down markets and shows mixed results for future up markets. Their results confirm persistence in fund markers in weak markets only.
Vidal and Vidal-Garcca (2016) conduct study on European countries for the year 1990-2015. The sample contains daily data for 2052 open-end mutual funds. They find significant short-term persistence for all the countries and both for top-decile and bottom-decile mutual funds. They argue that their results support both phenomenon "hot hands" (winners being followed by winners) and "Cold hands" (loosers being followed by loosers"). Matallín-Sáez, Soler-Domínguez, and Tortosa-Ausina (2016) investigate performance persistence among US equity mutual funds for the period 1990 to 2015. They report persistence in mutual fund performance, more profound in best performing funds. They further find that performance and persistence varies depending upon the sample period, as they do not find persistence for post financial crises, i.e. 2008 to 2015. They argue that persistence phenomenon is conditioned upon the sample period used, one possible reason for the inconclusive results previously reported in literature. Hoberg et al. (2016) investigate how competition among the funds affect the persistence? They use 3390 open-end US equity funds over the period 1980 to 2012. They develop a new measure of manager skill, "customized peer alpha". They conclude that more competition limits the persistence phenomenon. They argue that intense competition will lead to fast trading and exploits the alpha generating activities. These circumstances will make difficult for the managers to beat other active managers.
Methodology
To explore performance persistence among the mutual funds, analysis begins with calculating performance coefficients. First the simple CAPM model is used. It is further extended to three-factor Fama & French model and four-factor Carhart model. Babalos et al. (2008) argue that Carhart intercept proves to be the most appropriate performance measure as it caters impact of most of the strategies mentioned in the literature. We provide results for the single-index and four index model. Using the CAPM, the returns characteristics of mutual funds can be calculated through the following equation:
( 1) where R pt represents the fund return at period t, R f t is the risk-free rate at period t, R mt represents the market returns (benchmark) at period t. The coefficient β 1 is systematic risk, measures the relative risk of the portfolio to the benchmark, α p , Jensen's alpha, measures the returns on a portfolio having zero covariance with the return on the benchmark. We measure performance by Jensen alpha, regressing excess mutual fund returns against the market returns.
Selectivity and Market Timing Skills
Following the Jensen alpha's results, Treynor and Mazuy (1966) established the models to examine the market timing skill. Using this skill, they argue that the managers can adjust their portfolios to predict the market. They can adjust their risky holdings to increase (decrease) the fund market beta in anticipation of an expected up (down) market. As a result, the β fluctuates over time and is no longer stationary. Hence, the relationship between mutual fund return and market return no longer remain linear. Treynor and Mazuy (1966) extend the CAPM model by introducing the square return term into the basic model. The model thus takes the following form
Where α p represents the selectivity timing and η represents the market timing ability and all other variables remain the same as in equation (1). The negative coefficient of the squared term shows that mutual funds lack the ability to anticipate the market. Manager with market timing skill will increase η during the up market and vice versa. Treynor and Mazuy (1966) find that a positive η shows that the portfolio's returns are more responsive to large positive market returns. Here the intercept represents the selectivity skill. A fund manager lacking market timing skill, will only depend on selectivity skill to earn abnormal returns. Matallín-Sáez et al. (2016) argues that results are sensitive to the model used or the benchmark considered. We extend the model by incorporating Fama and French (1993) and then Carhart (1997) models due to their wide appreciation in Finance literature. Goetzmann, Massa, and Rouwenhorst (2000) , , who find that this multifactor model improves market return timing coefficients by reducing measurement bias.
The model thus takes the following form:
SMB 1 and HML 2 represent the size and book-to market portfolios respectively. A significant positive β 2 portrays that size effect exists. While, a significant negative β 2 depicts that size effect does not exist. However, insignificant β 2 mean that size factor fails to supplement any significant returns to the portfolio. A positive significant β 3 depicts that value effect exists. The presence of value effect shows that high book-to-market portfolios are adding more portfolio returns than the low book-to-market portfolio. However, a negative significant β 3 confirms that the growth effect exists, i.e. returns of the portfolio is attributable more by low book-to-market portfolio. Carhart (1997) claims that one-year momentum in stock-returns has a significant impact on portfolio returns and thus modifies three-factor model by incorporating momentum factor. Now the extended model takes the following form:
In above equation, MOM 3 captures the difference between past winners and losers. A positive significant β 4 , is an expressions that momentum factor is adding more value to the portfolio return. Whereas, a negative significant β 4 shows that the past loser portfolio is adding more positive returns than the past winner portfolio (contrarian effect). So Selectivity timing and market timing will be calculated from equation 4.
Volatility Timing Holmes and Faff (2004) develop a cubic model, based on the market timing model of Treynor and Mazuy (1966) for exploring the volatility timing skill, using Australian mutual fund industry. They argue that volatility timing ability is reflected by a market exposure that is impacted by market volatility. The easiest way is by estimating a time-varying beta for a specific fund, comprises of a mean beta and a component, depending on the squared
excess market returns. Therefore, by incorporating a time-varying beta component, they develop a cubic market model as per given in equation 5:
Where α p represents the fund's security ability. β i represents sensitivity to the market, γ i represents the fund's market timing ability and a positive coefficient represents the superior market timing ability. δ i is coefficient of volatility timing ability, a negative coefficient is an indication of existence of volatility timing ability.
Following Fama and French (1993) and Carhart (1997) , the above equation takes the following form, by incorporating size, book-to-market and momentum factors:
Performance Persistence
In order to investigate the persistence in performance, we follow non-parametric measure i.e contingency tables. Contingency tables for the above mentioned performance measures are constructed. Cortez et al. (1999) conclude that approaches like rank portfolio or regression (past performance on future performance) are not suitable for small markets due to limited data availability constraint. For two-period persistence test, this study constructs contingency tables for winners and losers (Mwamba, 2013) . This test scrutinizes the frequency with which winners and loser funds remain in the same category in both time-periods. The median fund returns for each investment category is calculated to categorize funds. To proceed, the mutual funds are categorized as winners (W) or losers (L). A manager is defined as a winner (looser) if the performance measure (intercept term as result of his investment strategies) is higher (lower) than the median of all the performance measures in that category (Mwamba, 2013) .
WW are defined as winners in two consecutive periods, LL are defined as losers in two consecutive periods. While winner in first period and loser in second period is denoted by WL, whereas, loser in first period and winner in second period is termed as LW. Performance persistence is evident if the statistical interference confirms that a greater number of funds are categorized in the WW/LL groups compared to the other two. These tables show the probability of funds to be remained in the same category in the following period. Several statistical tests will be used to test whether performance persistence is strong enough. The null hypothesis states that performance in first period has no relation with performance in subsequent period. Hence corresponding to an odds ratio of 1. The null hypothesis of no persistence would be rejected if statistical results confirm that winners in one sub-period remain winner in second sub-period.
Three statistical methods are employed, testing a different facet of persistence. This study uses cross-product ratio (the Odds ratio) posited by Brown and Goetzmann (1995) , Z-test posited by Malkiel (1995) and the chi-squared test by Kahn and Rudd (1995) . First, South Asian Journal of Management Sciences the cross product ratio (CPR) is calculated using following formula:
Equation (7) measures the ratio of the funds showing persistence in performance to the ones lacking persistence. If significantly larger number of funds exists in the WW/LL categories compared to the other two categories (WL or LW), it suggests that performance persistence exists (Grinblatt & Titman, 1992) . In other words, if the performance in the first period is unrelated to the performance in the subsequent period, it corresponds to a CPR of one. Therefore under hypothesis of no persistence, CPR would be equal to 1. In order to test the statistical significance, Z-test is conducted assuming sample is asymptotic normally distributed. The standard error is calculated in the following manner.
Z-statistic is employed to confirm the significance of the CPR. It is calculated by dividing the log Odd ratio by its standard error, shown by equation (8).
The Z-values confirms the persistence for the specific time-period to be investigated. The value of Z-statistic greater than the critical value will lead to the rejection of the null hypothesis, demonstrating that performance persistence exists.
The critical values of Z-stats for 1%, 5% and 10% are 2.575, 1.96 and 1.645 respectively. Carhart (1997) conclude that Chi-square statistics is more powerful and robust than other estimation techniques, as it carefully tackle the survivorship bias. Hence we employ chi-square test statistic to compare the observed frequencies for the four categories (WW, LL, WL, LW) with the tabulated frequencies. The test is given by Mwamba (2013) :
where D1, D2, D3 and D4 can be calculated using following equations: 
Empirical Results and Discussion
This empirical study covers the period from December 2009 to May 2015. To assess the performance persistence the entire sample period has been divided into two sub-periods based on the movement of KSE 100 index closing value, which is shown in Chart 1. The median of the KSE closing returns has been taken, dividing into sub-period 1 ranging from Dec 2009 to August 2012 and sub-period 2 from September 2012 to May 2015. So subperiod 1 and 2 contains 2.8 years. At the cut-point a remarkable difference can be observed in the market index behaviour. After the cut-point, a continuous increasing trend has been observed in the market index value. 
Descriptive Statistics
This section presents the details of descriptive statistics of 78 Pakistan mutual fund excess returns and market returns used in the study for the time period 2009-15. We have constructed equally weighted portfolio, Rp to make assessment of mutual funds at aggregate level. Table 1 presents summary statistics for equally-weighted mutual fund excess returns and market returns for the whole sample ranging from years 2009 to 2015. It has 66 observations in total. The positive means return values of Rp indicates that mutual funds is providing profits to its investors. On average, the mean returns of firms in the sample South Asian Journal of Management Sciences is 1.030 and ranges from -7.8754 to 14.1315. On average, the Rp, offering high standard deviation seems to be more risky. The mutual funds industry offer larger excess kurtosis and more positive skewness as compared to the market returns. Panel A and B represents summary statistics for the sub-period 1 and 2 respectively. Sub-period 2 offers higher returns both for the market and mutual funds. Sub-period 1 presents higher skewness and larger excess kurtosis compared to sub-period 2. Table A1 in Appendix reports the names and categories of mutual funds used in this analysis. Table A2 , A3, A4 and A5 in Appendix. reports the coefficients of Jensen alpha, selectivity, market and volatility timing respectively, obtained from equations (1), (4) and (6) using 78 mutual funds from Pakistan. Then the winners/losers managers are recognized after comparing their coefficients with the medians of the managers using same investment strategy. These are also reported in tables 4, 5 and 6. Once the winners and losers are identified, it is easy to work out the persistence in performance of mutual fund industry using two period performance persistence analysis. Three techniques are used to perform analysis: the contingence table, the chi-square statistics and the cross-sectional regression method. First, for the contingence table, we employ the cross product ratio and by comparing the Z-statistics value and critical value will determine the persistence of fund managers. Table 2 reports the CPR and Z-statistics for outer performance, the selectivity skill, the market timing and the volatility timing skills using single-index and four-index models. The row (1) reports the Z-stats of the contingency table of winners and losers portfolios for sub-period 1 and sub-period 2, based on Jensen alpha (outer performance) using singleindex and four-index models. In case of no persistence, CPR value should be equal to 1 and Z-stats value should be less than 1.96 at 5%. The CPR is 0.406 and Z-stats value is -1.940 for outer performance under single-index model. However under four-index model, the reported CPR and Z-stats is 1.056 and 0.120 respectively. The null hypothesis states there is no persistence in performance. Keeping this in view, the result indicates that the fund managers do not demonstrate persistence in outer performance in sub-period 1 and sub-period 2 under single-index and four-index models. With 1% confidence level, we accept the null hypothesis. This table reports the CPR and Z-statistics for outer performance, the selectivity skill, the market timing and the volatility timing skills using single-index, threeindex and four-index models for 78 mutual funds of Pakistan. CPR denotes the Cross Product Ratio and Z-stats represents the calculated Z-stats to make decision about rejection of null hypothesis.
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Row (2) exhibit the Z-stats of the contingency table of winners and losers for both periods, based on selectivity skill using single-index and four-index models. Under singleindex model, the CPR is 0.935 and Z-stats is -0.149. The null hypothesis of no persistence is accepted as the Z-stats score lies within the range of two tail Z-score. Hence these results depict that fund manager lack persistence in selectivity skill. Same results are supported when four-index model is used. Here, the reported CPR value is 0.762 and Z-stats is -0.600. These results also support that funds managers lack the persistence in selectivity ability both under single-index and four-factor models. We can say with 1% confidence level that fund managers lack persistence in selectivity skill.
Row (3) illustrates the contingency table reporting the winners and losers for sub-period 1 and sub-period 2, based on market timing skill when single-index and four-index models are used. The null hypothesis states that there is no persistence in market timing skill of fund managers. The CPR value is 1.147 and Z-stats value is 0.303, we cannot reject the null hypothesis as calculated Z-stats value is less than the critical value. Therefore, fund managers do not exhibit persistence in market timing skill. These results are further supported, when four-index model is used. Under four-index model, the reported CPR is 0.573 and Z-stats is -1.223. These figures suggest that funds managers lack persistence in market timing skills.
Row (4) illustrates the contingency table reporting the winners and losers for subperiod 1 and sub-period 2, based on volatility timing skill. The null hypothesis states that there is no persistence in volatility timing skill of fund managers. Under the single index model, the reported CPR is 1.407 and Z-stats value is 0.754, therefore cannot reject the null hypothesis as calculated Z-stats value is less than the critical value. Therefore, a fund manager fails to exhibit persistence in volatility timing skill. Under four index model, we find little evidence of volatility timing at 10%. The CPR value and Z-stats under fourindex model is 2.362 and 1.859 respectively. At 10% significance level, the value of Z-stats is higher than the critical value, so we find week evidence of persistence in volatility timing. Table 3 computes the chi-square statistics for each manager's skill for the sub-period 1 and 2. These calculate chi-square values are then compared with tabulated chi-square values for one degree of freedom.
Row (1) illustrates the chi-square values for sub-period 1 and sub-period 2, based on Jensen alpha (outer performance) under single-index and four-index models. The chisquare value for Jensen-alpha is 3.826 under single-index model. The null hypothesis states there is no persistence in performance. The calculated value is greater than the tabulated value for 1%. Therefore, we can reject the null hypothesis. Keeping this in view, we can state with 99% confidence that the fund managers exhibit persistence in outer performance for sub-period 1 and sub-period 2, under the single-index model. However, contrasting results are reported when four-index model is used. Under four-index model, the reported Chi-square value is 0.014. These figures suggest that funds managers lack persistence in outer performance. This table reports the chi-square value for outer performance, the selectivity skill, ,the market timing and the volatility timing skills using single-index, three-index and four-index models for 78 mutual funds of Pakistan Row (2) reveals the chi-square values for both periods, based on selectivity skill under single-index and four-index models. The null hypothesis of no persistence is accepted as the calculated score is less than the associated values for all the significance levels. Both index-value models offer values less than the critical values. As a result, we can say with 99% confidence level that the fund managers lack consistence in the stock-picking ability and their outer performance is based on luck rather on skill.
Row (3) reports the chi-square value for sub-period 1 and sub-period 2, based on market timing skill. Here the chi-square value is 0.092 and 0.581 under single-index and four-index models respectively. As the calculated chi-square value is less than the critical values at 1%, 5% and 10% significance level. These results suggest that we can reject the null hypothesis with 99% significance level and confirm that fund manager's lacks persistence in market timing skills under all the estimation methods.
Row (4) reports the chi-square value for sub-period 1 and sub-period, based on volatility timing skill. The reported chi-square value is 0.570 as per the results of single-index model. The calculated chi-square value is less than the critical values at 1%, 5% and 10% significance level. These results suggest that we cannot reject the null hypothesis with 99% significance level and confirm that fund managers do not possess persistence in volatility timing skills. Once again, the opposite behavior is noticed when Carhart four index model is used. The calculated Chi-square value is 3.512, which is greater than the tabulated value. Hence it can be concluded that the fund's managers possess persistence in volatility timing at 10% confidence level.
In the nutshell, there is no evidence of persistence of mutual fund performance except little evidence for the volatility timing skill. The absence of performance and selectivity timing is in line with Flam and Vestman (2014); Mwamba (2013) . They report that positive or negative performance is attributable to good or bad luck only. The lack of long-term persistence is in consistent with literature (Carhart, 1997; Hameed & Wazir, 2015; Basu & Huang-Jones, 2015; Benos & Jochec, 2011) highlight various reasons for lack of long-term persistence. The reasons can be an increase in management fee charged by good performing funds or desire of successful managers to hunt for more lucrative opportunities.
Our results are also in line with Sun et al. (2016) , who report consistency in funds markets for weak markets only and not for strong markets. Our sub-period 2 is the boom markets and so do not find evidence for persistence. Our results are also in agreement with Matallín-Sáez et al. (2016) 
Conclusion
This study examines the persistence regarding the timing abilities of Pakistani mutual funds. The monthly data of mutual funds is used for the period 2009 to 2015. As the industry is still in its embryonic stage age, so this study is limited to a total of 78 open end funds. This study employs cross-product ratio (the Odds ratio), Z-test and the chisquared test (1995) . The results suggest that the industry lacks the persistence regarding performance, selectivity skill and market timing skill. As far as volatility timing skills are concerned, the study finds week evidence to support this skill under Carhart four index model.
These results are consistent to the previous literature suggesting that persistence fades away with longer time horizons. The results are also in line with the view that emerging markets are less efficient than developed markets and they offer greater avenues for fund managers to get abnormal returns. Another possible explanation of no persistence can be increased competition among the mutual funds managers. Persistence is not only to outperform the benchmark but also the capability to generate and sustain the outer performance over the time horizon. Pakistan mutual fund is a small market in terms of number of investors and there are less avenues for fund managers to exploit excess returns. Hoberg et al. (2016) argue that outer performance over competitors is a signal of skill. Increased competition makes it difficult for fund managers to outclass other active managers. Hence, this increased competition among the funds can reduce persistence. No doubt, competition within the industry are important but when there are zero entry and exit costs.
The implications of this study are that it helps the managers to decide whether to continue their existing management style or switch to some new style. Another implication is that investors can reap maximum from "hot-hands effect" by investing in recent winners and making intelligent investment decisions. It is the need of an hour that the government should intervene to help the mutual fund market. Steps should be taken to increase the investors' base and provide healthy competition among the managers. 
